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A B S T R A C T
The present study investigates: (i) differences in menstrual characteristics of athlete and non-athlete adolescents; (ii)
relationship between menstrual characteristics, anthropometric variables, athletic status and socioeconomic status. The
present study was conducted among 159 unmarried adolescents (80 non-athletes and 79 athletes) of age 15 to 19 years.
The study participants belong to Bengali speaking Hindu ethnic group of Kolkata, the capital city of West Bengal State of
India. Data were collected on socio-demographic and menstrual characteristics using pre-tested questionnaires. Anthro-
pometric measurements were taken following standard methods. Descriptive statistics were used to understand the dif-
ferences in menstrual characteristics between athletes and non-athletes, stepwise linear regression analyses were carried
out to predict age at menarche, menstrual cycle length and duration of menstrual discharge using socio-demographic
and anthropometric variables as well as athletic status as independent variables. Logistic (binary) regression was car-
ried out to assess the strength of association between menstrual characteristics (as dependent variables) and athletic sta-
tus, socio-demographic and anthropometric variables, and other menstrual characteristics (independent variables). The
study participants differ significantly (p£0.05) for certain menstrual characteristics such as age at menarche, cycle length,
skipped cycle, premenstrual syndrome, heavy discharge when compared for their athletic status. Certain anthropometric
and socioeconomic variables were found to be significantly associated with their menstrual characteristics. The study re-
sults demonstrate that menstrual functioning among adolescents is significantly influenced by their athletic status. The
findings of this study would help health care professionals to devise future health care programs for adolescents in gen-
eral and athletes in particular.
Key words: adolescent, athletes, menstrual characteristics, India
Introduction
The function of menstrual cycle is not only linked
with woman’s fecundity but it also affects the chronic
disease risk factors1–4. Therefore, the clinicians and epi-
demiologists interested in women’s health suggest that
menstrual cycle patterns provide a view into female re-
productive biology5. Despite the appeal of this paradigm6,
only a handful of population-based studies have investi-
gated »normal« menstrual function7–12.
The regular physical exercise with a drive of loosing
body weight is found to disturb reproductive function
among women13,14. This is likely to be related to de-
creased percentage of body fat and/or minimal ovarian
function as a consequence of diminished hypothalamic or
pituitary hormone secretion15. Regular physical activity
has also been reported to modify cyclic exposure to estro-
gen and progesterone16,17. The women engaged in strenu-
ous physical activities may experience a shortened luteal
phase, even when no other changes in the menstrual cy-
cle are discernible18–23. The hormonal changes behind
these alterations may include lower levels of follicular-
-phase estradiol, lower luteal-phase progesterone, and
the absence of the midcycle luteal hormone surge20,21,23.
The athletes whose training involves strenuous physi-
cal activities have higher prevalence of amenorrhea or
oligomenorrhea15,24–28. They have higher chance of an-
ovulatory cycles29,30 compared to sedentary women31. It is
also noted that the prevalence of oligomenorrhea, ame-
norrhea and dysmenorrhea vary with nature of athletic
practices32. Persistent amenorrhea that begins at an
early age reduces the benefits of exercise on bone mass
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and is also linked with increased risk of musculoskeletal
injury, particularly repeated stress fractures during exer-
cise33,34.
A late onset of menstruation is observed among ath-
letes who begin their training before puberty, for the
sports involving heavy physical activity25. Moreover,
menstrual disturbances were relatively more common in
athletes (43%) who began training before the menar-
che32. The existing body of literature reveals that the ef-
forts to understand the relationship between menstrual
characteristics and regular physical activities among ad-
olescent athletes in India remained limited, perhaps ow-
ing to poor representation of females in athletic sports35
though it has gradually increased in last few decades as a
consequence of concerted efforts made by the Sport Au-
thority of India (SAI) and other related sport bodies.
The present study investigates differences in men-
strual characteristics of athlete and non-athlete adoles-
cents. The other aim is to find out the relationship be-
tween menstrual characteristics and anthropometric
indices, athletic status and socioeconomic status.
Materials and Methods
The present study was conducted among 159 unmar-
ried adolescents (80 non-athletes and 79 athletes) of age
15 to 19 years, who has not experienced any major
gynecological problems which necessitated them for pro-
longed medical treatment or hospitalization. They be-
long to Bengali speaking Hindu ethnic group. The ath-
letes, under training for various track and field events
were selected from two of the sports centers under the
aegis of the Sports Authority of India (SAI), located in
Kolkata, West Bengal. All of these athletes had started
practicing sports well before attaining menarche. The
non-athlete participants were selected randomly from
four schools where the athlete participants were receiv-
ing education. List of students from these schools was
used as sample frame to select non-athletes randomly. It
was ensured that the participants selected under non-
-athlete category were not involved in any sports that
need rigorous physical activity.
The data were collected on (a) socio-demographic
(participant’s age and their level of education, parents’
occupation, monthly income of household), (b) menstrual
characteristics (age at menarche, irregular and skipped
cycle, the symptoms related to premenstrual problems,
characteristics related to menstrual discharge and to
other gynecological problems), (c) anthropometric vari-
ables (height in cm., weight in kg., biceps, triceps, sub
scapular and medial calf skin fold measures in mm. and
mid upper arm and medial calf circumferences in cm.).
All the anthropometric measurements were made follow-
ing Lohman et al., (1988)36. Body mass index (BMI) was
calculated using standard formula. Some additional in-
formation was collected exclusively from the athletes
participants related to their sports practice such as years
of practice, days of practice per week and hours of prac-
tice per day.
The age at menarche was ascertained by asking the
participants to recall actual date of the incident, if not,
then the nearest month. A few of the participants could
recall their age at menarche by referring some landmark
event or any eventful personal moments (like, her own
birthday), which occurred around the time of menarche.
The participants were asked to report their experience of
irregular and skipped menstrual cycle (if they had any)
during the last one year period, prior to the date of sur-
vey. However, data on episode of premenstrual symp-
toms, problems related to menstrual discharge and of
»other gynecological problems« were collected for the last
three months period prior to the date of interview in or-
der to avoid recall lapse. The following are the definitions
of some of the menstrual variables included in the pres-
ent study: menstrual years of the participant – difference
between present age and age at menarche; irregular pe-
riod – when consecutive menstrual cycles do not take
place at a similar interval of time; skipped cycle – when
menstrual cycle skips during a particular month or for
some months; PMS – women may encounter certain
problems (e.g. pain in abdomen and/or back, flatulence
and nausea) just prior to the days of menstrual discharge
(flow); peak days of discharge (self-assessed) – number of
days during which maximum amount of menstrual blood
is discharged (flow); duration of discharge – number of
days during which menstrual blood is discharged from
the body; painful periods – experience of abdominal pain
during the days of discharge; heavy discharge (self-as-
sessed) – heavy amount of flow of menstrual blood; na-
ture of menstrual discharge – whether the menstrual
blood is fluid only or a mixture of fluid and clot; gynaeco-
logical problems – white discharge, burning sensation
during urination, increased frequency of urination, leak-
age of urine and itching around genitalia.
Prior to collection of data, the nature of study was ex-
plained to the participants and to their respective au-
thorities and verbal consent was sought from them. To
minimize inter-observer bias the entire data (interview
schedules and anthropometry) were collected from the
participants in person, by one of the authors (PM) during
the months of February 2009 to July 2009.
Statistical analyses
Descriptive statistics were used to understand the
trend in the socio-economic profile and variation in men-
strual characteristics between athlete and non-athlete
participants. Stepwise linear regression analyses were
used to predict age at menarche, menstrual cycle length
and duration of menstrual discharge using sociodemo-
graphic and anthropometric variables and athletic status
as independent variables. Logistic (binary) regression
was carried out to assess the strength of association be-
tween menstrual characteristics (as dependent variables)
and athletic status, socio-demographic and anthropome-
tric variables and other menstrual characteristics (inde-
pendent variables).
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The analyses of the data were carried out using the
Statistical Package for Social Sciences version 11.0.1
(SPSS Inc., Chicago IL, USA).
Results
Athlete and non-athlete girls did not differ signifi-
cantly for socioeconomic characteristics except mean
years of formal education (Table 1). Fathers of these girls
were mostly engaged in business and in skilled or un-
skilled works whereas mothers of the girls were home-
makers except a few who were engaged in other works.
Higher proportion of these girls belonged to the house-
holds with monthly income more than Rs. 8000.
Table 2 depicts that athlete and non-athlete girls dif-
fered significantly for certain anthropometric variables
such as skinfolds of biceps and medial calf, measures of
fat distribution in body. Difference for body mass index
was not found to be significant.
The study participants differed significantly for cer-
tain menstrual characteristics such as age at menarche,
years after menarche (menstrual years), cycle length,
skipped cycle, premenstrual syndrome, heavy discharge
when compared for their athletic status (Table 3). Mean
age at menarche was higher among athletes as compared
to their non-athlete counterparts. A higher proportion of
athlete girls reported to have skipped their menstrual cy-
cle as compared to non-athlete ones. However, duration
of menstrual discharge, problem of premenstrual syn-
drome and heavy menstrual discharge were higher among
non-athletes as compared to athletes.
Athletic status and monthly income of the household
were found to be significant predictors of age at menar-
che of these girls (Table 4). Skipping of cycle and pre-
menstrual syndrome were found to be significant predic-
tors of menstrual cycle length and duration of menstrual
discharge respectively.
The menstrual characteristics considered in the pres-
ent study were not found to be significantly associated
with each other (results not presented). The results of lo-
gistic regression showed that irregularity in menstrual
cycle was significantly associated with subscapular skin-
fold (OR=0.78), mid upper arm circumference (OR=0.70),
participant’s age (OR=0.41) and with days of peak dis-
charge (OR=0.14) (Table 5). Menstrual cycle length
(OR=1.19) and duration of discharge (OR=1.68) were
found to be significant predictors of skipped cycle. Days
of peak discharge was significantly associated to subsca-
pular skinfold (OR=0.86), age at menarche (OR=1.13)
and irregularity in menstrual cycle (OR=4.56). Duration
of discharge (OR=1.89) was found to be only significant
predictor of premenstrual syndrome. The participants of
higher monthly income of the household were less likely
to report the problem of painful menstruation (OR=0.64).
Mid upper arm circumference (OR=0.64) was signifi-
cantly associated to nature of discharge among present
study participants. Irregularity in menstrual cycle (OR=
0.10) and days of peak discharge (OR=0.25) were found
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* Significant at 0.05 level; ** Significant at 0.01 level; NA – Not
applicable
TABLE 2
DISTRIBUTION OF PARTICIPANTS FOR SOME ANTHROPOMETRIC VARIABLES (MEAN VALUES)
Variable Non-Athletes (N=80) Athletes (N=79) t values Total (N=159)
Body mass index (kg/m2) 19.97±2.54 19.86±3.85 0.211 19.91±3.25
Biceps skinfold (mm) 8.60±4.58 7.21±3.74 2.078* 7.91±4.23
Triceps skinfold (mm) 11.92±5.71 10.86±4.06 1.34 11.39±4.39
Subsacpular skinfold (mm) 15.72±5.95 15.43±4.99 0.33 15.58±5.48
n0Medial calf skinfold (mm) 31.95±2.83 29.40±4.74 4.12** 30.67±4.10
Mid upper arm circumference (cm) 23.34±2.79 22.48±3.89 1.605 22.91±3.40
Sum of skinfolds (mm) 65.65±17.45 65.47±12.49 0.07 65.56±15.14
* Significant at 0.05 level, ** Significant at 0.01 level; units of measurements are given in parentheses against variables
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TABLE 3










Mean age at menarche (years) 12.34±1.34 13.66±1.33 6.22** 12.99±1.49
Menstrual years 4.68±1.81 3.49±1.88 4.07** 4.09±1.93
Mean menstrual cycle length (days) 30.85±5.76 31.54±5.73 0.67 31.12±5.74
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Number of days of peak dischargeµ
One day

























Types of gynecological problems#
White discharge







Figures in the parentheses indicates percentages; # Percentages have been calculated on the basis of total number of participants re-
ported these problems; * Significant at 0.05 level, ** Significant at 0.01 level, m calculated for only 155 participants
TABLE 4
RESULTS OF STEPWISE LINEAR REGRESSION FOR CERTAIN MENSTRUAL CHARACTERISTICS
Dependant variables Significant predictor(s) B SE p-value R2
Age at menarche
Athletic status








Menstrual cycle length Skipped cycle 0.48 0.15 0.00 0.09
Duration of menstrual discharge Premenstrual syndrome 0.60 0.27 0.03 0.11












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































to be significant predictors of gynecological problems
among them.
Discussion
The present cross-sectional study about menstrual
characteristics and its correlates among athlete and non-
-athlete adolescents show that athletic status signifi-
cantly influences their menstrual functioning. Among
athletes, menarche is significantly late and length of
menstrual cycle and average duration of menstrual dis-
charge are significantly higher and shorter respectively,
compared with non-athlete adolescents. The prevalence
of irregular and skipped cycles is comparatively higher
among athletes whereas problem of heavy discharge is
lower than their non-athlete counterparts. The results of
the present study are consistent with the similar studies
carried out in other parts of the world14,30,31,37.
Both athletic practice and monthly income of house-
hold are found to be significant predictors of age at men-
arche in the present study participants. The studies from
other parts of globe have shown that age at menarche is
comparatively late among athletes who begin training
before onset of menarche38. Manila argues that intense
physical activity and late age at menarche are strongly
correlated39. It has been argued that hormonally driven
physical and sexual maturation is affected by strenuous
physical activity pattern which in turn affects age at
menarche among athletes40,41. However, in other studies
the effects of nutrition, ethnicity and heredity (which
have not been investigated in the present study) are also
found to determine age at menarche among athletes41–43.
The study results indicate that physical activity prob-
ably plays a protective role against heavy discharge,
painful menstruation and premenstrual syndrome as the
prevalence of these problems is significantly lower among
athletes than non-athletes. Like other studies44,45, here
irregular and skipped cycles are the major problems
among athletes compared to their non-athlete counter-
parts. Multivariate analyses show that association between
irregular cycle and certain anthropometric indicators re-
main significant even after controlling for socioeconomic
and other menstrual characteristics. It is documented in
various studies worldwide that gymnasts and sports-
women take hormone pills to regulate their menstrual
cycle46,47, although, no such behavior was reported among
the present study participants.
The results of bivariate analysis suggest that none of
the menstrual characteristics (considered in the present
study) are significantly associated with each other. How-
ever, when controlled for socioeconomic, anthropometric
measures and athletic status, relationship between some
of the menstrual characteristics are found to be signifi-
cant. Hereby, it can be argued that the interplay between
these variables has an important role in determining
menstrual characteristics among adolescents, as repor-
ted in a few earlier studies too31,48.
Unlike many other studies, athlete and non-athlete
girls do not differ significantly for body mass index31, but
significant differences are noted for certain skinfolds
thickness, the indirect measures of body fat. Proponents
of critical fat hypothesis suggest that percent body fat
plays a crucial role in initiation and maintenance of nor-
mal menstruation49,50, though few studies do not sub-
scribe to this view51.
Strength and limitations
The present study deals with an important, however,
poorly addressed public health issue among adolescents
of eastern India. Moreover, to the best of our knowledge
no attempt has been made to understand relationship be-
tween physical exercise and menstrual characteristics.
Inclusion of anthropometric measures, comprehensive
information on menstrual characteristics and modest
sample size, are other merits of our study. The study has
certain limitations as well. We do not have data on their
dietary practices which could provide a better insight
into this issue. A study comparing girls who started ath-
letic practice prior to menarche with those who started at
post-menarche period and another control group of non-
-athletes would have been more comprehensive and in-
formative. A study to understand variations in men-
strual characteristics among athletes whose levels of
practice differ with different athletic events would be
worthwhile.
Conclusion
The study results clearly demonstrate that strenuous
physical activity among athlete girls affects their men-
strual functioning and thereby may influence their over-
all future reproductive health. The findings of this study
would help health care professionals to render counsel-
ing services, health education, and health care for adoles-
cents girls in general and athletes in particular.
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MENSTRUALNE KARAKTERISTIKE KOD ADOLESCENTSKIH SPORTA[ICA:
STUDIJA IZ ZAPADNOG BENGALA U INDIJI
S A @ E T A K
Studija istra`uje (1) razlike u menstrualnim karakteristikama adolescentskih sporta{a i ne-sporta{a, kao i (2) odnos
izme|u menstrualnih karakteristika, antropometrijskih varijabli, atletskog statusa i socioekonomskog statusa. Istra`i-
vanje je provedeno me|u 159 nevjen~anih adolescenata (80 sporta{a i 79 ne-sporta{a) starosti 15–19 godina. Sudionici
studije pripadaju govornicima Bengalskog jezika, Hindu etni~ke grupe u Kalkuti, glavnome gradu Zapadnog Bengala u
Indiji. Podaci su prikupljeni za socio-demografska i menstrualna obilje`ja koriste}i prethodno testirane upitnike. An-
tropometrijska mjerenja su izvr{ena koriste}i standardne metode. Deskriptivna statistika kori{tena je pri otkrivanju
razlika u menstrualnim karakteristikama izme|u sporta{a i ne-sporta{a, dok je postupna linearna regresija izvr{ena za
predvi|anje doba menarhe, menstrualnog ciklusa i duljine trajanja menstrualnog pra`njenja koriste}i socio-demograf-
ske i antropometrijske varijable, kao i atletskog statusa kao nezavisne varijable. Provedena je logisti~ka (binarna) re-
gresija pri procjeni snage povezanosti izme|u menstrualnih karakteristika (kao zavisne varijable) i atletskog statusa,
socio-demografskih i antropometrijskih varijabla i ostalih menstrualnih karakteristika (kao nezavisnih varijabla). Su-
dionici studije zna~ajno se razlikuju (p<0,05) za odre|ene menstrualne karakteristike poput godina menarhe, duljine
ciklusa, presko~enim ciklusima i predmenstrualnom sindromu, uspore|uju}i ih sa atletskim statusom. Utvr|eno je
kako su odre|ene antropometrijske i socioekonomske varijable zna~ajno povezane sa njihovim menstrualnim karakte-
ristikama. Rezultati istra`ivanja pokazuju kako je menstrualno funkcioniranje me|u adolescentima pod zna~ajnim
utjecajem njihovog atletskog statusa. Nalazi ovog istra`ivanja mogu pomo}i zdravstvenim djelatnicima pri osmi{lja-
vanju budu}ih programa zdravstvene skrbi za adolescente, kao i za sporta{e.
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